_ (No Model.) ' B - _ ' Sheets—Sheet 1.
' T. DUNCAN.
_ ELECTRIC METER. '
No. 523,704; -  Patented July 31, 1894,

\
BB, T
oo (83

26 AMPERES
oI eI -'Téé"'"-""
24—
28
24 :
b — I
R T L22
80_ 84 84 80 -
21§k 20 ‘
4 ‘ | g ¥
// N
AN N : |
5 ' o |
! 17 8l1s - 18 . 0
i i | 0 11
6 Al
: 112

W/TNESSES | %AQW wvenToR |
//%?f . Z%WW
| ~>  ATTORNEYS.




(No Model.) 6 Sheets—Sheot 2.

T. DUNCAN.

ELECTRIC METER. |
No. 523,704. Patented July 31, 1894,
FI1G.2 .
3
-4
L s
3 |
&
' Sr¢gl0 -
[ 7 68 . |
A 85 0
1 4
%o 0 o 0o PFIE™
sz %8 %7 ~
— 80 4
> 28—\ B '
91 8\
23 ‘ 28
84 2 /29 _b 84
22 | (21 |}l \ {21 ][22
z ../ \.. R
5 18 el 18
o \ll _‘
o — ' 54 -
_ ’ '

’w/,\‘ | - _'4._ f N,,; ;_J 

WITNESSES: //Aum/g/pmmw INVENTOR

ﬁ% R sr( Yo flon o), ’

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, O. C.




(No M‘odel.). 6 Sheets—Sheet 3.

T. DUNCAN.
'ELECTRIC METER.

No. 523,704.  Patented July 31, 1894,
FIG.3

Ej

ONANNNNNNNNAY

S

DI

N 2 3

. (o) . i
WITNESSES: ‘ %M }QW INVENTOR

CFHey 9 o
ﬂ%%x/ orlisftinooriny

s ATTORNEYS

' THE NORRIS PETERY CO., PHOTO-LITHO., WASHINGTON. b. C.




<f
-
[ .
>
<
(7]
|
3
D
[+
&= .
w
w0
=
1
e
=
B
{am ]
B4
=
=
(=]
|
T
=

Patented July 31, 1894.

ELECTRIOC METER.

No. 523,704,

82

FIG.6

30

28

29

25

29

27
]

'\86
87
22

55

85

27.

10

29

25

— | A
/
o 7
C LoD
- 77

— 7 p) |
C =7 {
‘ i |
C L N
7 Y /
C ps /
//

,'F IG;S
(o

A

|
!
1[
R

o
i
1
A

;
|
l

FIG.7

%W /OWW INVENTOR

A

BYWM%QW
/Zm ArTORNEyS.' v

| g»?ﬂms ,, -
, g

THE NORRIS PETERS CO.. PHOTO-LITHO. WASHINGTON. D. C.




(No Model.) - 6 Sheets—Sheet 5.

T. DUNCAN.
ELECTRIC METER.

No. 523,704. Patented July 31, 1894.
= FlG 10 -

.20
J | |

Y fnon

FIG. 21

w Joo

TN

&85‘58883@ 00 008 @[D 010

& ?ESSES: %ﬁmm INVENTOR:
PR ' N : BY@/ 5 47/9
7%%55 ﬁy 2 Aoy

//;% ATTORNEYS.




(No Model.) " ¢ Sheets—Sheet 6.

T. DUNCAN.

, ELECTRIC METER. .
No. 523,704, - Patented July 31, 1894,
FIG.25 lann '
25— | _25'
| .54 | JUUL_ e
FIG.26 A
25—
! 7

@?‘i U bL ~ : ju %8
o EnTIIN

66~

FIG.27 . - ~

64

WITNESSES: : _ /, W /W INVENTOR:

a% -7 - . B | 5955
;&CZ?E???Z/' | Aéf%%% ”%”??

THE NORRIS PETERS Q.. PHOTO-LITHO., WASHINGTON, D, C.




" I0

t5

20

25

30

35

40

45

50

UNITED STATES
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THOMAS DUN CAN, OF FORT WAYNE, INDIANA.
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SPECTFICATION forming part of Letters Patent No. 523,704, dated July 31,1894,
Application filed March 14,1894, Serial No. 508,584, (No model)

To all whom it may concern: .

Beitknown that I, THOMAS DuxNcan, a citi-
zen of the United States, residing at Fort
Wayne, in the county of Allen,in the State of
Indiana, haveinvented certain new and useful
Improvements in Electric Meters; and I do
hereby declare that the following is a fall,
clear,and exact description of the invention,
which will enable others skilled in the art to
which it appertains to make and use the same,
reference being had to the aceompanying
drawings,whichform part of this specifieation.

In certain patents issued to me March 23,
1893, No. 6,241, in Great Britain; June 17,
1893, No. 230,935, in France; August 16, 1893,
No. 43,934, in Canada; July 4, No. 500,868 and
No. 501,000, in the United States, also appli-

‘cations filed December 21, 1891, Serial No.

415,825, and May 22, 1893, Serial No. 47 5,089,
and in Germany June 20, 1893, Serial No. D.
5,823, I have described an apparatus for and
a method of measuring single and multiphase
electric currents. i
The present invention relates to certain im-
provements in the method of measuring, and
in the apparatus described in said patents
and applications, which will be deseribed in
connection with the accompanying drawings.
Figure 1 is a front elevation of my im-
proved meter. Fig. 2 is a side elevation of
thé same having part of its standard removed
at one place to show the details of the arma-
ture. Fig. 3 is a plan view of the base, fans
and binding posts together with the support-
ing standards in section. Fig. 4 is an eleva-
tion in section of the dust proof binding posts
shown in Fig. 8. Fig.51s a plan viewin sec-
tion of the energizing field coils, armature,
and diverter, and also the method of adjust-
ing the speed, and securing the armature in
transit. Fig. 6 shows a diagrammatic view
of the method, as herein described for pro-
ducing rotation of the armature with an in-
creased efficiency and as shown by the tables
hereinafter given. Fig. 7 shows the relative
position of the currentsinthe energizing field
coils and the armature respectively for pro-
ducing rotation. Iig. '8 also shows the rela-
tive position ocecupied by the induced cur-
rentsin the armature and the closed diverter
coils respectively. Figs. 9, 10, 11, 12, 13,14
and 15 show various methods of constructing

my improved diverter. Figs. 16, 17, 18, 19

| and 20 are details of the sheet iron or steel

core of the diverter. Figs. 21, 22, 23 and 24
show a few of the different ways in which the
armature may be made. Figs, 25, 26 and 27
are diagrammatic views of the various meth-
ods of connecting the meter in cireuit.

In the drawings similar numbers indicate
corresponding parts throughout the several
views.

In Figs. 1 and 2 is shown the field coils 25
connected in the circuit carrying the current
to be measured and having their outer termi-
nals secured to the dust proof binding posts
43, seen in Fig. 3. The inside terminals of
these field coils are coupled together with a
serew connection 32, Figs. 2 and 5. These
field coils are shown in series but are coupled
in multiple when the eapacity of the meteris
doubled. To insure these coils against abra-
sion and for the purpose of preventing their
making contact or grounding with any other
part of the meter, they are wound with insu-
lating tape, as shown. These are supported
upon the crossbar8and clamped thereto with
the clamping plate 27, being screwed firmly
in position at the ends, by meansof the screws
28, and is insulated therefrom by means of
the hard rubber bushings 29, thus preventing
all possibility of forming a closed cireuit in
the vicinity of the energizing coils. The said
clamping plate 27 is also secured to the cross
bar 8 at its center with the serews 21 pro-
vided with the insulating bushings 29. The
cast arms 22 with ribs 23 are also secured to
the cross bar 8 and set between the two field
coils 25, thereby serving to keep them in po-
sition during transit. Their main function
however is to hold the armature firmly and se-
curely in position when the meterisnot in use.
To accomplish this thesaid armsare each pro-
vided with twoset screws24 havinga fine point;
asshownin Figs.2and 5. Thearmature35has
small perforations drilled in it, but-not shown
in the drawings, counter-sunk and adapted to
engage with the pointsof the said set screws,
thereby insuring a firm grip on the same,
These counter-sinkings are about one thirty-
second of an.inch lower than the engaging
screws, so that the cylinder is raised up out
of the jeweled bearing 19 when the said
screws are engaged with the said cylinder.
This armature or eylinder is mounted upon
the shaft or spindle 26 to which is also

55

6o

65

70

75

8o

85

9o

95

100

105




2

I0

15

20

25

30

35

40

45

50

55

6o

65

serewed the aluminum retardingfans 15 and
the worm gear which drives the registering
train 3, but not shown in the drawings. The
upper end of this spindle 26 is held in posi-
tion by the bearing 2 which isitself adjusted
in the top bar 4 with the check nut 31. The
lower end rests upon the jeweled bearing 18
and 19,18 representing the jewel post proper,
while 19 represents the cap covering the same
to prevent.the entrance of dust or other sub-
stances calculated to impair its motion by in-
creased frietion. The boss 16 upon the base
13 is adapted to admit of screwing the said
jewel post 18.in or out as the case may be
without having to remove ortake apart other
parts of the meter. This isan important con-
venience to all users of electric meters, since
all forms now in use have to be taken apart
in numerous places when it is desired to in-
sert a new jewel or to remove the old one for
the purpose of cleaning or oiling the same.

With my improvement all thatis necessary
is to simply unscrew the check nut 17, re-
move the post 18 in a well known manner,
when it can be readily cleaned and replaced
without even removing the meter fromits po-
sition upon the wall or elsewhere.

The space 13* is filled with wax or other
suitable material to prevent its being tam-
pered with by intruders. The ribs 14 cast
upon the said base are designed and adapted
to strengthen it and also to be used as feet
for the said meter. The bosses 54 also cast
upon the said base are designed to ‘hold the
standard posts 10 which hold the cross bar 8
with their respective supports 9 and 6. The
cast support 9 is shown in plan in Fig. 3, 6
being a tube slipped down over 10 and rest-
ing upon 8, the whole being screwed down
firmly with the cap nuts 5. An extension of
the boss 54 is alsoshown having agroove cast
therein and shown at 11. This is for the
cover of the meter to fit into, which further
rests upon the felt 12 or other suitable mate-
yial laid at the bottom of said groove, thereby
preventing the entrance of either dust or in-
sects, and thus providing an effectual remedy
for one of the most serious and annoying de-
fects of the meters at present in use.

Fig. 3 shows the position of the fans and
the dust proof binding posts 43. The three
holes 38 are all shown, and through which off-
set serews riveted upon the inside of the cover
pass, having thumb nuts screwed thereon
upon the lower side of the base, which draw
it down tightly upon the felt. TFig.4is an
elevated section of these dust proof binding
posts, which combined with the arrangement
at 11 and 12 for the eover,makethe entrance
of moisture, dust, insects or corroding fumes
practically impossible. This binding post is
fastened to an insulating block 41, made from
wood boiled in paraffine wax, porcelain, vul-
canite, or fiber by thescrew 52: and the shoul-
der which fits down into thespaceor entrance
49 prevents any lateral motion taking place.
This is then serewed firmly upon the base 13

528,704

with the screws 53 having a sheet of rubber
cloth 48 interposed, which further prevents
the entrance of dust, &e. The spaces 42 sunk
in the terminal block 41 and into which the

-sevew heads fit, are filled with wax or other

insnlating material. The terminals of the
field coil are inserted into the holes 46 and
fastened with the two screws 44, while the
line is inserted from the bottom through the
spaces 51, 50, and 49, into 47 where the screws
45 hold it firmly in position. The space or
hole 50 cut in thesheet rubber is made smaller
in diameter than either 49 or 51, thereby fit-
ting very closely around the insulation of the
wire.

In Fig. 5 which is a plan view of the motive
part of the apparatus, is shown the arrange-
ment for varying the angle of the diverter 56.
This is done by means of the lever arm 37
which is soldered to a tube, also holding the
diverter in place. 'Thistube is held in posi-
tion by being slipped over another smaller
tube which is rigidly secured to the clamping
plate 27. The set screw 36 holds it firmly
when the requisite speed has been obtained.

The diverter 56 is made from thin sheets of
iron and pressed into the form shown, when
it is riveted and slipped down over the outer
tube to which the adjusting lever 37 is fixed.
Part 55 represents punched copper washers
which fit closely upon the two ends or poles
of the diverter for increasing the rotative
power or torque of the meter and which will
be explained more fully in connection with
Fig.6. In placing the said washers upon the
diverter care must be taken tohave them in-
snlated therefrom, consequently the diverter
is wrapped with silk before placing them in
position. I have also obtained excellent re-
sults by insulating each washer or punching
by inserting a piece of tissue paper or other
thin non-conducting material between them,
or by using a small air gap.

In Fig. 6 which illustrates the principle of
rotation, let us assume that during an impulse
of current the magnetism resulting therefrom
follows a path as indicated by the dotted lines
and polarizes the left hand field eoil 25 as
shown having a north pole N toward or facing
the armature. As this flux cuts through the
armature in passing to the diverter placed
within it, it develops a secondary current in
the said armature which flows in the opposite
direction to that of the current traversing the
field coil 25, thereby repelling or blowing said
armature away fromit. The position of these
inducing and induced poles are shown in the
diagram where N has induced the secondary
pole n upon one side of the armature, while
the other or right hand coil 25 is producing
the same action only differing in polarity.
During the former part of the instant when
this action takes place the diverter poleshave
a polarity opposite to those of the field coils
facing them, but as soon as the induced cur-
rents in the armature take place these in-
duced poles tend to change the polarity of the
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-diverter opposite to that which resulted by
direct induction from the coils 25. By caus-
ing these diverter poles to reverse their mag-
netism by the action of the induced currents
in the armature an attractive force will be set
up between the pole of the diverter and the
interior induced pole of the eylinder or arma-
ture, thereby creating another force to work
in conjunction with the repelling force set up
between the inducing field coils 25 and the
interior induced poles of the cylinder pro-

duced thereby. This attraction does existin -

the before mentioned patents and applica-
tions, but is so feeble and inefficient that it
does not enter as a factor into the torque pro-
ducing rotation, so that it was not mentioned
in said patents, the repulsion alone being de-
scribed therein. S

In order that a strong attractive force may
be developed between the poles of the di-
verter and the interior induced poles of the
armature or cylinder 35, I have discovered a
method of accomplishing this with excellent
results as will be shown by the tables of com-
parison of speeds. It consists of winding
upon the diverter, a coil closed upon itself,
and forming a short cirenit. - When this is
done an impulse of current traversing the
field coils 25 will produce inducing and in-
duced poles as shown. Repulsion will take
place between the field coil pole N and the
induced pole n nearest to it, but N will also
attract the induced pole s’, while S upon the
other side will also repel the induced pole s
nearest to it and attract n’. But since a
closed coil or seat of secondary currents has
been wound upon the diverter, the said di-
verter will change its polarity on aceount of
the currents developed within said closed
circuit, and will have a sign opposite to that
of the interior induced pole of the armature,
thereby attracting it toward it, shown at N
and s and S and n respectively.

Test without coil on diverter:

Revolutions per :
Ampéres. minute, Initial speed.
1 3.00 3.00
5 80.00 6.00
10 60.00 600
15 90.00 6.00
20 120.00 6.00
25 150,00 6.00
Test with coil on diverter:
Revolutions per :
Ampédres. minute. Initial speed,
1 . 10.00 10.00
5 60.00 12 00
10 120.00 12.00
15 180.00 12.00
20 240.00 12.00
25 300.00 12.00

The latter of these tables shows the enor-.
mous increase in the rotative power acting
upon the shaft which is exactly double, or an
increase of one hundred per cent. In the
former test where no coil or secondary was
used upon the diverter, the torque was solely
dependent upon the sum of the two repulsive
forcesexerted between the field of the induc-
ing or series coils and the exterior armature in-
‘duced poles; whilein the latter test the torque

acting upon the shaft was equal tothe sum of
the tworepulsions just mentioned plusthe two
attractive forces taking place between the
poles of the diverter and the interior induced
poles of the armature, Inaddition to percep-
tibly increasing the efficiency of the meter
by using these closed coils or circuits upon the
diverters, I also reduce to quite a degree the
counter electromotive foree or back pressure
set up in the fiélds of the meter, by having
these closed coils reverse the magnetism of
the diverter in opposition to that setuptherein
by the field coiis themselves, thereby reduc-
ing their inductance. This is of consider-

70

75

8o

able commercial importance, sinceit is a com-

mon evil with a. majority of all electric me-
ters that they decrease the brilliancy of the
lights as the number turned on is increased.
From a number of tests made I find that the
so called “choke” isreduced exactly one-half
when a closed circuited diverter is used, at
the same time doubling the torque. The
torque acting upon the shaft is retarded by
the fans 15 which are virtually aload varying
as the square of the speed. Since the torque
varies as the square of the current,and the
power as the cube thereof, the following test
will show how closely my improved meter fol-
lows an ideal line or square law.

Revolutions Per cent,
Ampéres.  per minute, Initial speed, error,
1 10.35 10.35 —13.75.
2 24.00 12.00 0.
.3 36.50 12.16 +41.3
4 48.25 12.06 +0.5
5 60.00 12.00 0.

6 72.00 12,00 0

e 84,00 12.00 0

8 96.00 12,00 0

9 108.00 12,00 0

10 120.00 12.00 0

11 132.00 12.00 0

12 144.00 12.00 0

13 156.00 12.00 0

14 168.00 12.00 0
15 180.00 12.00 0

16 192.00 12.00 0

17 204,00 12.00 0.

18 216.00 12.00 0.

19 288.00 12.00 0.
20 240.00 12.00 0.
21 252.12 12,01 0.
22 264.00 12.00 0.
23 276.24 12,02 [
24 288.00 12.00 0,
25 300.00 12.00 0.

The meterattains its maximum speed when
the axial plane of the diverter is forty five de-
grees.from that of the field coils 25, and ro-
tation ceases when the two planes are either
parallel or at right angles to each other.

The following equation is designed to show
the action of my improved meter:

Let T=the torque exerter on the meter shaft.
R=the retardation (due to the fans). - -
C=the current flowing in series fields.
S=the speed of the meter. '
F=the friction of the bearings.

B B, B,; &c.=numerics. o
Obviously:
TocCl—
RxS+F
T=B C?
R=B,8*}|F

At some one point the relation between the
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4

torque and retardation due to the fans may

be represented by - ‘
T=B R

B, C*=By (By; S+ F)
\/Bl C— By F
8= B B;

1. )
But B, and By, are constant throughout the

curve,and consequently, BB]%' — represents
11111

or

a numeric for the sclected point, and the
square root of this factor may be represented
by B. Therefore, neglecting theeffect of fric-
tion, which is so small that it introduces no
sensible error at the speed greater than that
corresponding to a very small load, we may
write S=B C. This equation is true for the
selected point and is the equation of a straight
line passing through the origin. Therefore
the meter curve is a straight line except for
the lower currents, where the element of frie-
tion is sufficient to cause it to deviate, the
meter being a little slow on one lamp.

In Fig. 7 is shown the two current curves f
and ¢ of the series field coils and the arma-
ture respectively. The upper part of the
curves have a positive sign and the lower a
negative. The interval of time which these
two currents or curves are on the same side of
the zero line is very small and marked A,
where a mutnal attraction takes place. This
attraction will be insignificant as compared
with the moment of repulsion R, as shown by
the curves when they are upon opposite sides
of the zero line. Therefore, the sum of the
periodic repulsions predominate over the at-
tractions between the two currents and as a
vesult the armature is repelled or blown
around upon its axis. Itis also to be noted
that the less the difference in phase between
these two currents the more efficient will be
the apparatus and the stronger the torque.

Fig.' 8 shows the currents induced in the
armature and diverter cireuits respectively.
The current wave d of the diverter lags a
little behind the current wave Cof thearma-
ture and causes a slight repulsion between
them and shown at R when they are upon op-
posite sides of the zero line, but, since the in-
tervals of attraction A are much in excess of
R a strong attraction ensues at each alterna-
tion of the current between the poles of the
diverter and the interior poles of the arma-
ture. Here also will a reduction in phase be-
tween these two last curves tend to increase
their attraction.

Fig. 9 shows a diverter wound with fine
wire and closed upon itself at 58. Fig. 10
shows the same wound with heavier wire.
Fig.11 hasthree closed copper bands 55 placed
upon each pole piece. Fig. 12 shows one coil
on each pole made by winding brush copper
firmly around it untii the requisite cross see-
tion is obtained. Fig. 13 is wound with wire

. and has a variable resistance inseries there-

523,704

with for the purpose of varying the torque or
speed when standardizing the meter.

Fig. 14 shows a diverter also wound with
wire and havingan adjustable inductive cir-

cuit in series therewith for regulating the

speed when calibrating it.

The diverter Fig. 15 shows one made from
a bundle of iron wires, and having a piece of
copper tubing slipped over each pole piece.

In Figs. 16, 17, 18, 19, and 20 are shown
different ways of constructing the diverter
core. The ends may be even as in Figs. 16
and 18 or they may be arranged or stacked
with alternately projecting pieces, as shown
in Fig. 17, or punched as is shown in Fig. 19,
which will prevent the development of sur-
face currents upon the face of thepole pieces
of the diverter.

Fig. 20 is a good form and gives excellent
results by having its poles curved toward the
inducing coils which they approach. I have
also in building these diverters, interposed
pieces of tissue paper,and have also used
strips of diamagnetic metal such as zine, cop-
per, &e., topreventany distortion of the lines
of force, or leakage taking place from the di-
verter.

Figs. 21, 22, 23, and 24 show various ways of

making the armature to insure lightness and

consequent freedom from excessive friction
and inertia, while armatures constructed
without these holes or slots give excellent re-
sults.

I have "used silver, copper and aluminum,
but I find the last mentioned of these to be
the best, and therefore preferably use it in
my improvement.

Sinee the conduectivity of aluminum is
about double that of copper weight for weight,
the advantage gained in using aluminum is
very marked.

I also find, since the superficial area of an
aluminum ecylinder or armature is greater
than one made from copper having the same
weight, that the radiating surface is also
greater and prevents the induced currents
from causing any perceptible heating in said
armature, thereby tending to keep its resist-
ance constant. .

Fig. 25 shows the method of connecting the
meter into the work circuit and measuring

the current supplied to the lamp 66 from the

transformers 64. ‘ )
In Fig. 26 the meter is provided with a
shunt winding 67 and placed around the se-
ries coils 25,and having a non-inductive re-
sistance 59 in serieg therewith. There is alsg.
placed in shunt to this fine wire winding 67
a condenser 65 which prevents the magnet-
ism of the series coils 25 from setting up a
transformer action in said fine wire or shunt
coil and reducing its torque producing prop-
erties by setting up a field in opposition to
that of the series coils. This condenser,
therefore, eliminates the element of self in-
duction and allows a constant current to
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flow through the shunt coil, and varying
with the electromotive force at its terminals,
The object of using this shunt coil is for
the purpose of overcoming the friction and
Inertia of the moving parts. Other meters
using this shunt or auxiliary field are defi-
clent on account of the transformer action
before mentioned, and they have a tendency
to cause the speed of the meter to drop as the
amount of current through the series fields
increases, thereby causing the indieations of
the registering train to be incorrect. The
use of the condenser eliminates this trouble
altogether, so that the meter becomes a true
recorder of the actual amount of current
passed in any given time. I have also used.
this condenser in series in the shunt circuit
with favorable results.

Fig. 27 shows a meter placed in the main
primary circuit for measuring the. total en-
ergy given out at the central station. The
coils 25 are connected into the mains leading
from the dynamo 64 on the left hand side.
The diverter egil 68 is excited by a small

transformer and having a non-inductive re-.

sistance 59 in series therewith. I also use a
condenser in connection with this to prevent
the development of a counter electromotive
force in said diverter coil 68.

I desire it to be understood that the herein
described improvementsare also applicable to
my multiphase meters and motors deseribed in

thepatents and applications above referred to. ,

Having described- my improvements and
methods of producing a cheap and accurate
meter, which is absolutely dust and insect
proof and having the highest efficiency, with
a means of preventing choke in the lamp or
series cireuit and the shant or multiple are
winding when such is used either in combi-
nation with the series coils or the diverter,
what I claim as my invention, and desire to
secure by Letters Patent, is— ‘

1. In an electric meter for alternating cur-
rents, the combination of the series or in-

ducing field coils, the aluminum armature or

closed revoluble secondary, and an adjust-
able diverter for determining the speed and
direction of rotation of said armature, sub-
stantially as deseribed. |

2. In an electric meter for alternating cur-

rents the combination of the series or indue-

ing coils, the aluminum revoluble secondary
armature, and an adjustable diverter having
short-circuited coils or hoops placed upon its
poles, for the purpose set forth and described.

3. In an electric meter for measuring alter-
nating, pulsating, or intermittent currents,

" the combination of the series or primary in-

t>

ducing field coils located in the cirenit or cir-
cuits of the system of supply, the aluminum

" eylinder or closed revoluble secondary circuit,

65

and a diverter having closed punchings of
copperclipped on overits poles with air spaces
or insulating material interposed for the pur-
Dose set forth and described, :

4. In an electric meter for measuring alter-
nating, pulsating or intermittent currents,
the series or primary inducing field-coils con-
nected in the circuit or circuits of the system
of supply, and a diverter adjustable coaxi-
ally with the axis of rotation,in combination
with a closed revoluble secondary having
holes or slots provided therein, as shown, all
substantially as deseribed.

5. In an electric meter for single and mul-
tiphase alternating currents, the combination
of the series or primary inducing coils eon-
nected in the cireuit or cireuits of the system
of supply, the aluminum cylinder, armature
or revoluble closed secondary cireuit, the ad-
justable diverter for varying the speed and
torque, and the dust proof binding posts or
terminals with which connection is made with
the outer leads or mains of the system and
the fleld coils energizing the armature.

6. In an electric meter for single and mul-
tiphase alternating currents, the combination
of the series or primary inducing field coils
connected in the main circuit or cireuits of
the system of supply, an aluminum cylindri-
cal armature or revoluble closed secondary
circuit, a diverter for causing the magnetie
flux produced by the inducing coils to cut
through or encounter the revoluble armature
or closed secondary obliquely, and a dust
proof meter base as herein set forth and de-
scribed.

7. In an electric meter for alternating cur-
rents, the series or primary inducing field
coils connected in the eireuit or circuits of
the system and carrying the current or cur-
rents to be measured or used, an alaminum
eylindrical armature or closed secondary ca-
pable of rotation within and repelled by said
series or primary inducing field coils, a di-
verter composed of a laminz of iron or steel
and having closed ecircuits, loops, rings or
washers made from good conducting metal
placed thereon for increasing the rotative
power of the meter as described, in combina-
tion with the clamping arrangement for se-
curing the armature in transit and consisting
of the pointed screws facing upon diametrie
sides of said armature and fitting into coun-
ter-sunk holes in said cylinder provided for
said purpose, all substantially as described.

8. In an electric meter for alternating cur-
rents, the series or primary inducing field
coils connected in the circuit or eireuits of
the system of supply, the diverter, the alumi-

| num revoluble secondary closed upon itself

in the form of a cylinder and repelled from
the said primaries and attracted by the said
diverter, which is also adjustable coaxially
therewith as described, in combination with
aregistering train for integrating the amount
of eurrent or energy consumed or passed
through the meterin any given time, the dust
proof binding posts closed at the top of the
hole 47 into which the wire from the supply
cireuit enters, for the purpose specified, and
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a sheet of rubber, eloth or other similar ma-
terial interposed between the insulating block
holding the said posts and the base of the
meter, all substantially as described.

9. Tn an electric meter for alternating cur-
rents, the combination of the primary induc-
ing coils or field connected in series or mul-
tiple series in the circuit of the system of sup-
ply, the aluminum armature or closed cylin-
drical secondary revolving upon the spindle
26, between and within the field produced by
said primary indueing coils, a diverter coaxial
with said revoluble secondary and having
short circuited washers or coils placed thereon
for the purpose described, the registering
train for taking up or recording the number
of revolutions made by the secondary, and
the aluminum retarding fans also carried
upon the spindle for regulating or determin-
ing the resulting speed of the armature, so
that the indications of the meter will be a
true registration of the total amount of cur-
rent or electrical energy flowing or passed
through it in a given time, substantially as
set forth and deseribed.

10. In an electric meter foralternatingcur-
rents, the combination with a dust and insect
proof base and binding posts or terminals,
the series field coils connected in the work
cireunit, the aluminum revoluble secondary,
the diverter for varying the speed and direc-
tion of rotation of said revoluble secondary,
the registering train, the retarding fans, the
vertical supports separating the field coils
and carrying the set-screws provided for
clamping or holding the armature rigidly in
position during transit, and the lever arm 37
for adjusting the position of the diverter
within said revoluble secondary, all substan-
tially as described.

11. In an electric meter for alternating,
pulsating, or intermittent currents, the com-
bination of the series field coils located in the

supply system, an aluminum revoluble sec-
ondary repelled by said series coils, a diverter
as and for the purpose described, a condenser
connected to the shunt coil or cireuit,asshown,
and the shunt circuit or circuits possessing
self induetion, for the purpose specified,all as
set forth and described.

12. Inan electric meter for alternating cur-
rents, the series or inducing field coils con-
nected in the supply circuit or circuits, the
revoluble aluminum armature, the diverter
for determining the torque of said armature,
the combination with the removable jewel post
18 and adjustable within the boss16 upon the
Dbase 13 through which it also passes and the
jam or check nut 17, as and for the purpose
set forth. )

13 In an electric meter for alternating cur-
rents, the combination of the primary indue-
ing or series field coils connected in the cir-
cuit of the supply system, the revoluble closed
eylindrical armature, the diverter, theretard-
ing fans, the registering train, the set screws
for holding said armature, the upright sup-
ports earrying said set screws, the condenser,
connected to the shunt coil or circuit the shunt
circuit or eircuits possessing self induetion,
the adjustable and removable jewel post, the
dust proof base having the groove 11 at the
bottom of which is laid felt 12 or other ma-
terial, the dust, insect and moisture proof
terminals or binding posts which conneet said
field coils with the supply eircuit, and the
clamping plate 27 which is serewed in place
to the plate 8 by means of the screws 28 and
insulated therefrom with the bushings 29, all
substantially as deseribed.

Signed by me, at Fort Wayne, Indiana, this
12th day, of March, A. D. 1894.

THOMAS DUNCAN.

Witnesses:

‘WALTER- G. BURKS,
F.J. YOUNG.
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